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In Poland, there are three laboratories that deal with thermoluminescence dating
for geological purposes. In total, ca. 20,000 datings have been conducted. A small
number of interlaboratory comparisons were made during over twenty years of
their activity. This paper provides information on the laboratories that conducted
comparative research of this kind, on the sampling places and the results. In 2001
A. Gaigalas and M. Melesyte collected 20 samples from the Vilkiskés profile in
Lithuania. This profile is well known; a great deal of geological research has been
made on this profile. All the 20 samples were examined at the Gdansk TL Labo-
ratory and 4 samples were dated at the Lublin TL Laboratory. The laboratories
applied different research methods.
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INTRODUCTION

Three out of four laboratories that existed for more
than twenty years in Poland have survived until now.
They are located in Gdansk, Gliwice and Lublin.
With a total of ca. 20,000 samples examined, few
interlaboratory comparisons have been made. In
most cases, these were accidental comparisons of a
small amount of datings related to three sand sam-
ples collected in Frombork. The samples were ana-
lysed in the Gdansk and Gliwice laboratories (Fe-
dorowicz, 1988; Bluszcz, Pazdur, 1985). The Gdarsk
laboratory compared results of two loess samples
from the Lower Vistula valley to those of the Kiev
laboratory run by Shelkoplyas (Fedorowicz, 1988,
1990, 1995; Drozdowski, 1979). The latest compari-
son of the Gdansk laboratory’s results concerned
the profile in Maliniec near Konin. Again, the re-
sults were compared to those of the Gliwice labo-
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ratory (Fedorowicz, Olszak, 1990; Stankowski, 1989).
The most famous comparison was made on the lo-
ess profile in Odonéw by three laboratories (in Gli-
wice, Lublin and Warsaw) at the end of the 1980s
(Bluszcz, 1989; Butrym 1987). Results of 14 sam-
ples of loess deposits were rated very critically in
this comparison; therefore, an attempt was made to
identify the reasons for the discrepancies (Pazdur,
1990). The laboratories applied different methods
for equivalent dose (ED) and dose rate (Dr) deter-
mination. Different methods were used to prepare
samples and various grain sizes were used in mea-
surements. Furthermore, research apparatuses and
measuring techniques differed.

Interlaboratory comparison of TL dating preci-
seness was to be continued. However, it failed to
materialize. More than 15 years have passed since
the results of joint research in Odonéw were pub-
lished. It should be noted that during that period
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major changes occurred on the map of Polish TL
laboratories. The Warsaw Laboratory stopped to ex-
ist. The dating researcher in Lublin was changed.
The late doctor Jerzy Butrym was replaced by Ja-
rostaw Kusiak, M. Sc. Lublin also changed its mea-
suring methodology. At the end of the last century
the author of this paper made two comparisons of
the results obtained from the Chetm (Dobrowolski,
Fedorowicz, Kusiak, 1995) and Siedlisko (Fedoro-
wicz, Kusiak, Lanczont, 1997) profiles. Samples from
the Lithuanian profile Vilkiskés are a third analysis
of joint research.

RESEARCH PROFILE

The interlaboratory research of the Gdansk and Lub-
lin TL laboratories was conducted in the Vilkiskés
profile. It was carried out by the author of this
paper and Jarostaw Kusiak from Lublin. Samples
were collected by A. Gaigalas and M. Melesyté in
2001. Twenty deposit samples were collected from
the profile over 37 metres high, such as samples of
aeolian sands, laminated sands and fine-grained
sands with humus inserts. No till samples were col-
lected. A. Gaigalas referred the samples to chro-
nostratigraphic units (Gaigalas, Fedorowicz, 2002).

In 2001 the Gdansk University Laboratory con-
ducted TL dating for all the samples collected. Its
results were published (Gaigalas, Fedorowicz, 2002).
In 2002, four samples used by the Gdansk labora-
tory were sent to Lublin for TL dating.

MEASUREMENT METHODOLOGY

Both laboratories apply the same method of dose
rate calculation. For that purpose the same appara-
tus is used; it is the TUKAN spectrometer in
Gdafisk and the MAZAR-95 spectrometer in Lub-
lin. A dried sample 0.5 dm? in size is placed in the
protective chamber of the spectrometer; 20 measu-
rements are made in the time of 2000 s each (Fedo-
rowicz, Olszak, 1985). The values of K-40, Ra-226,
Th-228 are calculated as alpha, beta, and gamma
radiation according to the data published by Aitken
(Aitken, 1983). The above doses are adjusted for
cosmic radiation. Adjustments are also made to take
into account the humidity of samples in the deposit
measured before the procedure.

Equivalent dose measurements are different in
the two laboratories.

The Gdansk Laboratory applies the regeneration
method (Fedorowicz, 2002).

The fraction with grain size 80-100 micrometers
or <50 micrometers is sifted from the entire sam-
ple. The thicker fraction is treated in 10% HCI for
1 h and then washed in distilled water only and

dried at room temperature. The silted grain frac-
tion is ca. 3 g. Extracted grains are then divided
into two unequal portions. The first, smaller por-
tion of grains is used for the measurement of the
so-called natural thermoluminescence (TN), while
the remaining part is treated with an ultraviolet lamp
to remove the energy stored by the sample when it
was still in the deposit.

After exposure to the ultraviolet lamp, the so-
-called residual thermoluminescence (TLo) is mea-
sured. It is the lowest point on the shine-down
curve. After the lowest value of energy has been
measured, the remaining part of extracted grains is
divided into several portions. These portions are
then exposed to gamma rays from a cobalt bomb
until the grains regain the energy at least to the
level they had in the deposit. The equivalent dose
is measured with the use of a reader-analyser, mo-
del 770 A (Figs. 1 and 2). After measurements a
number of verifying analyses are carried out, for
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Fig. 1. TL glow curve measured for grain from the Vil-
kiskés profile sand sample 4 (V-4)
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Fig. 2. Illustration of the regeneration method. Vilkiskés
sand sample 18 (V-18)

2 pav. Regeneracinio metodo pavyzdys. 18-tas Vilkiskes
smelio meéginys (V-18)
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Fig. 3. An example of ED dependence on glow curve
temperature exhibiting a characteristic plateau. VilkiSkes
profile sand sample 18 (V-18).

3 pav. Ekvivalentinés dozés (ED) priklausomybé nuo $vy-
téjimo temperatirinés kreivés, turin¢ios biidinga plokscia
virSine. 18-tas VilkiSkés profilio smélio méginys (V-18)

example, to check for the non-linearity phenome-
non and to conduct the plateau test (Fig. 3). Fi-
gure 1 exemplifies the glow curve measured for
the Vilkiskés sample 4.

The Lublin Laboratory specified the equivalent
dose (ED) with the partial bleach method. A poly-
mineral fraction 45-63 micrometers in diameter was
separated from each sample. It was treated in 10%
HCI for an hour to remove carbonate and in 30%
water solution of H,0, to remove organic matter
(Balescu et al., 1991).

The material was then divided into 7 parts. One
part was used to measure natural thermoluminescen-
ce. The remaining six parts were exposed to ionising
radiation from the source Co-60. In order to specify
an equivalent dose for each part, two series of mea-
surements were made. In the first one, thermolumi-
nescence was measured after radiation, while in the
second series thermoluminescence was measured af-
ter radiation and additionally after exposure to the
ultraviolet lamp type OSRAM ULTRAVITALUX for
60 and 120 s, with 20 additional weights of 4 mg being
prepared for each series.

Before measurement, mineral material was hea-
ted at a temperature of 160 °C for 5 h. Glow cur-
ves were registered with the use of the IBM-PC-
-compatible TL reader-analyser model RA-94 with
an EMI 9789 QA photomultiplier. A BG-28 optical
filter was used.

MEASUREMENT RESULTS

The results obtained by the Gdansk Laboratory
were presented in a joint paper by A. Gaigalas
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Table 1. Results of the dose rate (Dr), equivalent dose
(ED) and TL dating of the Vilkiskés profile samples
obtained at the Lublin Laboratory (Lub) and at the
Gdansk Laboratory (UG)

1 lentelé. Vilkiskés profilio méginiy dozés rodiklio (Dr),
ekvivalentinés dozés (ED) ir termoliuminescencinio da-
tavimo (TL) rezultatai, gauti Lublino (Lub) ir Gdansko
laboratorijose (UG)

Samp- Nr. Dr ED TL age
les lab. (Gy/ka) (Gy) (ka BP)
V-4 Lub-4025 1,80 + 0,19 41,0 = 6,0 23,0+ 4,0
UG-5514 2,03 + 0,06 28,4 £2,6 14,0 £ 2,1
V-5 Lub-4026 1,65 = 0,13 36,0 2,0 21,0 2,0
UG-5515 2,07 = 0,06 329+33 159 24
V-18  Lub-4036 1,00 =0,12 635,0 = 127,0 632,0 + 145,0
UG-5528 1,16 £ 0,08  293,5 +38,0 253,0 + 38,0
V-20 Lub-4037 1,73 0,15 767,0+107,0 443,0% 71,0
UG-5530 1,80 = 0,10 > 750,0 > 410,0

and S. Fedorowicz (Gaigalas, Fedorowicz, 2002).
Table 1 compares interlaboratory measurements of
dose rate (Dr) and equivalent dose (ED) and TL
date resulting from the division of ED by Dr.

DISCUSSION

The author of this article is a physicist. He will not
discuss the potential changes in chronostratigraphy
developed earlier by A. Gaigalas (Gaigalas, Fedoro-
wicz, 2002). TL dating results for V-4 and V-5 sam-
ples fall within the range of a measuring error. In
respect of the both samples, both ED and TL dates
are higher at the Lublin laboratory. The Gdansk
laboratory obtained higher values for the dose rate
for all the four samples under analysis.

Sample V-18 had only an approximate value of
dose rate at the both laboratories. The equivalent
dose was different and twice as high at the Lublin
laboratory. As a result, the sample date is twice as
high in Lublin. However, it is the only result that
differs significantly.

The fourth sample, V-20, showed a similar re-
sult of dose rate. With the use of the regeneration
method, Gdanisk was not able to specify the precise
date of this sample. An indefinite date of over
440,000 years was obtained. The partial bleach me-
thod applied in Lublin allowed it to specify a pre-
cise date of this sample as 443,000 years BP.

The comparative findings presented for the Vilkis-
kes profile point to the need of joint interlaboratory
studies. They show that application of different mea-
surement methods may change the research result.
Such results may but should not make chronostrati-
graphic changes in the profiles. As in the case of sam-
ple V=20, successive research methods may improve
the precision of deposit dating (Table 2).
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Table 2. Results of TL, OSL and “C dating of the samples of Vilkiskés profile at different laboratories
2 lentelé. Vilkiskés profilio méginiu TL, OSL ir “C datavimo rezultatai, gauti skirtingose laboratorijose
Sample Depth (m) Tl age (ka) TL age (ka) OSL age (ka) OSL age (ka) C-14 age
No. Gdansk Lublin Tallinn Gliwice Gliwice

V-1 2,15 11,0 = 1,6

V-2 3,20 13,7 £ 2,0

V-3 4,40 143 + 2,1 12,7 + 0,5

\ 4,50 14,0 = 2,1 23,0 = 4,0

V-4a 4,60 10,8 = 0,16
7,7 £ 0,16
10,3 = 0,1

V-5 4,70 159 + 24 21,0 = 21,0

V-6 5,20 18,3 + 2,7

V-7 12,45 214 + 49

V-8 13,50 348 = 52

V-9 14,50 372 £ 5,6 129,0 = 24

V-10 15,50 38,0 £ 5,7

V-11 17,80 54,8 * 8,2 150,7 = 5,8

V-12 19,50 66,6 = 10,0

V-13 21,05 103,0 = 15,0

V-14 22,40 192,0 + 28,8

V-15 24,10 182,3 = 28,0

V-16 25,70 184,9 = 28,0 211,0 = 16

V-17 27,00 188,4 = 283

V-17a 27,50 250 * 17,4

V-18 28,60 253,0 = 38,0 623,0 = 145,0 >250,0

V-19 33,00 280,6 = 42,0 >250,0 1279 = 6,3

V=20 33,75 >410,0 4430 = 71,0 >250,0

Despite the fact that the luminescent methods have
been used in geological research for nearly 30 years,
they constantly develop. Any development of mea-
suring methods improves the precision of measure-
ments. Interlaboratory comparative studies should gi-
ve an impetus to their further development.

This paper was written thanks to the work and
personal involvement of Jarostaw Kusiak from the
Physical Geography Department of Maria Sktodows-
ka-Curie University. The author wishes to express
his gratitude for co-operation.

CONCLUSIONS

Interlaboratory comparisons of 4 samples gave dif-
ferent results. The results of two first samples (V-
4 and V-5) fall within acceptable tolerances. They
do not cause any changes in the Late Glacial table.
The third sample (V-18) gave unexpectedly diffe-
rent results. It is difficult to discuss these differen-
ces. The fourth sample (V-18) allowed the determi-
nation of a finite date, while the Gdansk laboratory
obtained an indefinite date.

It should be borne in mind that interlaboratory
research reveals dating differences. To compare the
results on the profiles analyzed, one should use the

data of one laboratory. Interlaboratory research
should not be neglected. It should be encouraged
and supported. It contributes to the development of
methodology and natural sciences.
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VILKISKES ATODANGOS (LIETUVA) NUOGULU TL
DATAVIMO REZULTATU TARPLABORATORINIS
PALYGINIMAS

Santrauka

Lenkijoje veikia trys laboratorijos, kuriose atliekamas ter-
moliuminescencinis (TL) datavimas geologiniams tikslams.
Siuo metu yra atlikta apie 20 000 datavimy. Taciau dau-
giau negu per dvideSimtj Siy laboratorijy veiklos mety
kontroliniy tarplaboratoriniy datavimy néra daug. Jy re-
zultatai paskelbti mokslinéje spaudoje.

2001 m. surinkti méginiai i§ Vilkiskés atodangos Ryty
Lietuvoje buvo datuoti Gdansko universiteto Termoliumi-
nescencijos laboratorijoje (i$ viso 20). Keturi kontroliniai
datavimai atlikti Liublino universiteto laboratorijoje. Siy
minety laboratorijy tyrimo metodai Siek tiek skyrési.
Straipsnyje apraSyta tyrimy metodika, naudota tarplabo-
ratoriniam duomeny palyginimui, kontrolinio datavimo re-
zultatai.

Cranucias ®enoposny

MEXKIABOPATOPHOE CPABHEHUE
PE3VJILTATOB TL ITPO®WUJIS BUJIbKHUILIKEC
(IUTBA)

Pesowme

B Ilonbmie Tpu nmabopaTopun 3aHUMAIOTCS TEPMOITIOM-
HBIM natupoBanueM (TL) mis reosloruyeckux Iiemei.
Vxe cnemano oxono 20 000 matupoBaHHM. 3a CBBIIIE
JIBAJIATH JIET UX AEATEIBHOCTH OCYIIECTBICHO HEOOJIb-
o€ KOJIUYECTBO MEXIA0OPATOPHBIX CpPaBHUTEIbHBIX
pabor. Kortopsle nabopaTopuu OCYIIECTBUIH 3THU
HCCIIeIOBaHUs, OTKyJa MPOUCXOIMIN MCCIEHOBAaHHBIE
00pa3upl, Kakue IMOIyYeHB! JaHHBIE B pe3ylbTaTe Ipo-
BE/ICHHBIX HCIBITAHUI — OTBETHI Ha BOINPOCHI MOJTOOHO-
ro pofa MOXHO HAalWTH B HACTOSIIEH ITyOIMKAIHH.

B 2001 r. A. Tlatiramac u M. Menemure oToOpamu
20 obpa3snoB u3 npoduis Bumbkumkec B Jutse. s
3TOTO OOIIEN3BECTHOTO TMPOQUIIS BBITOJIHEHO MHOTO
HCCIIeNoBaTeIbCKUX paboT. YmomsHyThle 20 00pa3noB
OBUIN HcclenoBaHbl B nabopatopun TL B I'manbcke, a
YyeThIpe M3 HHUX AAaTHpPOBaHBl B jJabopatopun B JI00-
nvuHe. MeTonabl HCCIeNOBaHUsI — pa3HbIe.

B cratbe nmpencraBieHbl METOAUKA, UCTIOIb30BAHHAS
B 3THUX CPAaBHUTEIBHBIX HCCIEJOBAHMSX, a TaKXKe pe-
3yJIbTAThl CPaBHEHHIA.



